Group I complexes were dissociated in acid pH, and at pH 7 0 the immunoglobulins, which were isolated at the acid pH, became rebound to serum amylase; Group II complexes were dissociated by acidification, but did not reform at pH 7 0; Group III complexes were unaffected by acidification. We suggest that the immunoglobulin-amylase complexes belonging to groups I and II result from an antigen-antibody reaction. Precipitin curves resulting from the addition of increasing quantities of the patient's serum containing 9 S or 11 S immunoglobulin-amylase complexes to specific antisera revealed that these complexes contained not only monoclonal IgA, but also alpha-l-antitrypsin (ajAT) and albumin. These IgA complexes could have bound non-specifically to ajAT and albumin, forming the larger macroamylase complexes.
plexes.
An abnormally large serum amylase, macroamylase, was first described in 1964 by Wilding et al,1 and the term macroamylasemia was introduced in 1967 by Berk et al. 2 The macroamylasemia has been shown to be due to the following: (i) polymerisation of normal serum amylase; (ii) the formation of an enzyme-substrate complex from amylase and the polysaccharide;3 4 and (iii) an immunoglobulinamylase complex.5 6 Although approximately 40 cases with macroamylasemia have been reported in Japan, almost all have been shown to be composed of Ig-amylase complexes.7
Heterogeneity of Ig-amylase complexes has been reported concerning molecular size8 9 and dissociation by treatment with acid pH.10 Whether or not the binding modes of these Ig-amylase complexes are attributable to an antigen-antibody reaction is still unclear.
The present paper deals with the protein contents and binding characteristics in the Ig-amylase complexes.
Accepted for publication 12 Immunoelectrophoresis (IEP) using a stabilising medium of Cello-gel (Chemetron, Italy) was carried out, developed with anti-y, anti-a, anti-K and anti-A antisera. The sera after papain digestion according to the method of Potter" were also used. Staining of the precipitin line which appeared after IE-P was performed with an agar plate containing blue dyestarch.7 To stain the precipitin line on the stabilising medium, it was laid on the agar plate of the blue dye-starch for approximately one hour at 37°C. The agar plate was prepared as follows: 5 ml of 2 % agar solution at 60°C was mixed with 5 ml of distilled water containing five tablets of the blue dye-starch (Pharmacia-Daiichi Chem, Japan), poured in the Petri dish and solidified.
Sucrose density gradient ultracentrifugation (SDGU) was performed,9 using a Hitachi RPS 50. Serum (0-2 ml) was applied to 4-6 ml of 10 to 40% of linear gradient sucrose in 0-01 M phosphatebuffered saline (PBS) solution (pH 7-0) or 0-05 M glycine-hydrochloride buffer (pH 3 4), which was spun at 45 000 rpm at 4°C for 24 h. Fractions (0-2 ml) were serially collected. After the protein content was determined by OD 280, amylase activity was measured. The protein components in the fractions were identified by Ouchterlony's technique. The fractions containing IgA or IgG dissociated after SDGU at pH 3-4 were collected, adjusted to pH 7 0 with 0-1 N sodium hydroxide, and added to 0-1 ml of pancreatitis serum. After that SDGU was also performed at pH 7-0. In a few studies, the gradients were modified by the incorporation of 0-1 M 2-mercaptoethanol into the sucrose gradients and the PBS solution (pH 70).
Results
The clinical features and laboratory data of Ig and amylase activities are shown in Table 1 . Of 6 patients three were associated with chronic pancreatitis. The other three patients without pancreatitis showed polyclonal hyperimmunoglobulinaemia. Autoantibodies including anti-DNA and RA factor were found in two patients.
In order to determine classes and types of Ig in the Ig-amylase complexes, amylase staining after IEP was performed (Fig. 1) papain digestion were found to have amylase activity. SDGU studies at pH 7-0 showed normal size (about 4-5 S) of amylase in sera of healthy controls and patients with acute pancreatitis, while four of six cases with macroamylase complexes were 7 S, and the other two cases 9 S and 11 S, respectively ( Fig. 2 and Table 2 ). At pH 3 4 the sedimentation coefficients of macroamylase complexes were reduced to that of normal amylase in five cases. After SDGU at pH 3*4, the pH of dissociated and fractionated Ig was adjusted to 7 0 with 0 1 N sodium hydroxide and 0-1 ml of pancreatitis serum was added to the solution. These fractionated serum Ig bound the normalsized amylase present in the pancreatitis serum and converted the amylase to a large, macroamylase complex as demonstrated by SDGU at pH 7 0 (Fig.  2a) . The Ig obtained after SDGU at pH 3-4 did not bind amylase in one (case 1) of five cases (Fig. 2b) . On the other hand, the Ig-amylase complex in only one case (case 5) did not dissociate after SDGU at pH 3-4 and 2 4 (Fig. 2c) . These Ig-amylase complexes were not dissociated by treatment with 01 M 2-mercaptoethanol.
Addition serum to antisera specific for IgA or IgG yielded precipitation of amylase. As the equivalence point for precipitation of the protein was reached, the amylase in the supernatant fluid decreased and then increased again as the equivalence point was passed (Fig. 3) . Increasing quantities of the patient's serum were also added to the horse anti-a,AT, or to the goat antial bumin antiserum. In only two cases (cases 5 and 1), which showed 9 S and 11 S Ig-amylase complexes, respectively, the amylase in the supernatant fluid was decreased by the addition of anti-alAT and antialbumin antisera, that is, these Ig-amylase complexes were precipitated by both of the antisera (Figs. 4 and   5 ).
Discussion
We conclude from SDGU studies that the Igamylase complexes can be divided into three groups: Group I complexes dissociated at pH 3 4 and reformed at pH 7 0 with the isolated Ig rebound to 08. 
